Effect of phytoestrogens on gene expression of carbonic anhydrase II in rat uterus and liver.
The aim of this study was to characterize carbonic anhydrase II (CA2), as novel estrogen responsive gene, towards its usefulness to elucidate the molecular mechanisms of phytoestrogen action. Effects of estradiol-17beta (E2), and the phytoestrogens genistein (Gen), daidzein (Dai), as well as 8-prenylnaringenin (8PN) on CA2 mRNA expression were investigated in vivo in the uterus and liver of Wistar rats, and in vitro in Fe33 hepatoma cells. Relative amounts of mRNA levels of CA2 were measured by real-time RT-PCR. In vivo CA2 expression in uterus and liver is down-regulated by estrogen in time dependent manner with the most pronounced effect detectable 72 h after treatment. Treatment with Gen results in a slight down-regulation of CA2 expression in the uterus. In liver a response to Gen is detectable only after 7 h, where the expression of the gene is down-regulated to 60%. Treatment with Dai and 8PN for 72 h results in a slight down-regulation of CA2 in both tissues. In contrast in Fe 33 cells CA2 gene expression was up-regulated in response to the treatment with E2 for 7 h. In summary, we could demonstrate that the modulation of CA2 gene expression following treatment with E2 and Gen in rat uterus is comparable to the uterotrophic response of these substances, but with an inverted pattern. Remarkably, of all phytoestrogens 8PN exhibited the strongest uterotrophic response but only induced a very faint decrease of CA2 expression. In addition, we provide the first pieces of evidence that 8PN, like Gen and Dai, cannot be considered as a pure agonist. In conclusion, CA2 shows estrogen sensitivity not only in both tissues studied, but also in many others. Further, it exhibits a differential sensitivity thereby being capable to discriminate between different molecular qualities of phytoestrogens, like demonstrated for Gen and 8PN.